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Description 

The present Invention relates to a blopofymer 
formulation and In particular to a polysaccharide- 
containing water in oil emulsion, a process for 
preparing such emulsions and a process for 
concentrating ft. 

Polysaccharides play an important role as basic 
materials for the food industry. However an 
increasing interest for other applications is being 
developed, such as in printing Ink, wherein they 
act as thickeners. In particular because of their 
ability to thicken these polysaccharides are now 
also applied In enhanced oil recovery operations 
and also appear to be very useful In drilling fluids 
and completion fluids at oil exploration sites. 
Since highly concentrated aqueous solutions still 
only contain up to ten percent by weight of these 
biopolymers transport over long distances Is not 
very economic especially when large amounts, 
required for enhanced oil recovery operations, 
have to be transported. Furthermore highly con- 
centrated aqueous blopolymer solutions are 
difficult to handle because of their high viscosity 
which may cause pumping problems and losses 
when discharging containers. Therefore methods 
are being developed to obtain concentrates con- 
taining a higher percentage of the desired material 
in order to decrease the transport costs and 
improve the handabllity. GB— A— 2018300 
describes dispersions in oil of thickening agents 
such as xanthan polysaccharides which can reach 
concentrations of up to 40% wt of the thickening 
agent In order to prepare such dispersion one 
uses the blopolymer in powered form as a starting 
material. 

However handling of powder Is not entirely 
without difficulties. Dust problems inherent to the 
handling of powders and the fact that the powder 
hae the tendency to clot when brought in contact 
with the dispersing liquid make the powder-form 
less attractive. 

US Patent No. 4,392,917 discloses an 
amphoteric water-in-oil self-inverting polymer 
emulsion which contains a copolymer of (1) a 
nonionic vinyl monomer and (2) an amphoteric 
vinyl monomer or a terpolymer of (1) a nonionic 
vinyl monomer, (2) an anionic vinyl monomer and 
(3) a cationic vinyl monomer in the aqueous phase, 
a hydrocarbon oil for the oil phase, a water-in-oil 
emulsifying agent and an inverting surfactant 
This water-in-oil emulsion is prepared by dissolv- 
ing the required members in the water phase, 
dissolving the emulsifying agent in the oil phase, 
emulsifying the water phase in the oil phase to 
prepare a water-in-oil emulsion, homogenizing 
the water-in-oil emulsion, polymerizing the mono- 
mers dissolved in the water phase of the water-in- 
oil emulsion to obtain the copolymer or terpoly- 
mer and then adding the self-inverting surfactant 
to obtain an amphoteric water-in-oil serf-inverting 
water-in-oil emulsion. The emulsion is useful in 
papermaking, treatment of sewage and industrial 
wastes, drilling muds and secondary and tertiary 
recovery of petroleum by water flooding. 



US Patent No. 3326,771 discloses a stable 
water-in-oil polymer emulsion which contains 
dispersed therein finely-divided particles of water- 
soluble vinyl addition polymer In the concen- 
5 tration of at least 20% based on emulsion, and the 
preparation of such emulsions by: 

A. using es a reaction mixture: 

(1) water which contains dissolved therein a 
water-soluble vinyl addition monomer thereby 

io producing a monomer phase, having a concen- 
tration of from 75 to 95% by weight of the 
emulsion; 

(2) an inert hydrophobic liquid ranging between 
5 and 25% by weight of the emulsion; 

is (3) water-in-oil emulsifying agent in a concen- 
tration of 0.1 to 15%; and 

(4) a free radical initiator whereby e water-in-oil 
emulsion is formed; and 

B. heating the emulsion under free radical 
20 conditions to polymerise the water-soluble vinyl 

addition monomer containing emulsion thereby 
producing e stable water-in-oil emulsion which 
contains dispersed therein finely-divided particles 
of a water-soluble vinyl addition polymer. 
28 It has now been found that blopolymer in oil 
emulsions can be prepared having a concentration 
of polysaccharide which is much higher than 40% 
wt and which emulsions appear to be surprisingly 
stable. The present emulsions can suitably be 
30 prepared from aqueous solutions of polysac- 
charides having a concentration of up to about ten 
percent by weight 

Furthermore, it Is a characterizing feature of the 
present invention that polysaccharides are sub- 
as starrtially present In the emulsion in the form of 
globules or droplets which are still in a more or 
less swollen state and which, as is believed, makes 
them dissolve Into water more easily than sub- 
stantially water-free particles. This characteristic 
40 of the present emulsion Is especially in enhanced 
oil operations and when the emulsion is used ag. 
in drilling muds and in well-completion fluids- 
'—very important because for those applications 
free-flowing end easy water dissolvable polysac- 
48 charide formulations are required. In conventional 
dispersions of polysaccharides derived from dry 
polysaccharide powder, the blopolymer particles 
are substantially water-free and therefore dissolve 
more slowly into water. They tend to stick together 
so thus forming clots. Furthermore fffterabflfty 
problems can arise when dispersions are rehy- 
drated. 

Accordingly the present invention provides a 
blopolymer water-in-oil emulsion of e potysac- 

gb charide blopolymer which comprises 1—70% wt 
of a microbialry produced polysaccharide In the 
form of water-swollen particles, 10—60% wt hyd- 
rophobic liquid, 5—60% wt water; 1—25% wt 
emulsffler; and 1—15% wt of a stabiliser selected 

eo from polyalkylmethacrylates, polyalkylacrylates, 
copolymers of elkylecrylates with vinyl pyridines, 
copolymers of alkylmethacryfates with vinyl pyrid- 
ines, and combinations thereof. 
Preferably the bioporymer water-in-oil emulsion 

68 comprises 30—65% wt polysaccharide, 15—40% 



2 



EP 0137 538 B1 



wt hydrophobic liquid, fr-25% wt water, 
5—25% wt emulsifier, and 1—15% wt of the 
stabiliser. The emulsion ! according to the 
present invention may optionally contain mix- 
tures of two or more emulsifying agents s 
together with mixtures of two or more stabiliz- 
ing agents. 

Emulsiflers can suitably be selected from non- 
ionic like alkylphenol-ethoxylates, ethoxylated 
long chain fatty acids, polyethylene glycol to 
mono-oleates, polyethyleneglycol-dioleates, 
polyethyleneglycoHauratee, sorbftan fatty add 
esters such as the "Span" (registered trade 
mark) emulsiflers, which are emulsiflers of the 
German company Atlas Chemle GmbH, te 
especially "Span 80" which Is sorbftan mono- 
oleate and ethoxylated linear alcohols like 
"Dobanol", a registered trade mark of ShelL 
"Dobanol" stands for a series of synthetic prim- 
ary fatty alcohols having 9 to 16 carbon atoms, 20 
Further examples of suitable emulsiflers are the 
product from the company AKZO i.e. sorbltan- 
monolaurate, sorbftan-mono-palmftate and sor- 
bitan-mono-stearate sold under respectively the 
registered trade marks "Armotan" ML, "Armo- zs 
tan" MP an "Armotan" MS. Also the ethoxy- 
lated versions of the above compounds are suit- 
able. Those are sold under the registered 
trademarks "Armotan" PML 20, "Armotan" PMP 
20 and "Armotan" PMS 20. Further combine- so 
tions of the non-ethoxylated and ethoxylated 
emulsiflers might be used. Sorbitan fatty acids 
can suitably be combined with poly-oxyethylene 
sorbitan fatty acid esters. Other examples of 
non-ionic emulsiflers can be found in the group ss 
of the ethoxylated octyl- and nonylphenols and 
the ethoxylated alcohols. 

Cationic emulsiflers like ethoxylated fatty ami- 
nes and primary fatty amines or other amine 
type of emulsiflers which ere oil soluble can 40 
also be applied for preparing a biopolymer in oil 
emulsion. "Ethomenes" and "Armenes" of Akzo 
Chemie Nederland b.v. based on tallow, cocco, 
soya and oleic oil such as "Ethomeen T12" 
(registered trade mark) (bis(2-hydroxy)- 46 
tallowamlne), "Armeen HT' (registered trade 
mark) (tallowamlne) are very suitable examples. 

Preferably the emuteffier is selected from the 
group consisting of sorbtan-mono-oleata, sorbitan 
mono-lauratB, ethoxylated alkylphenoi, sorbitan- so 
mono-palmltate, sorbftan-mono-stearate, pofy- 
isobutylene - maletc - anhydride - triethylene- 
tetraamine, bls(2-hydraxyethyl) tallowamlne, 
tallowamlne or combinations thereof. 

A preferred combination of non-ionic emulsl- ss 
flere is a mixture of sorbitan mono-oleate, sorbi- 
tan mono-laurate and an ethoxylated alkyl- 
phenoi, or a mixture of poly-isobutyfene-malefc- 
anhydrfde-triethylene-tBtraamine and bfs(2-hyd- 
roxyethyl)tallowamine. & 

Stabilizers which appear to be highly suitable 
are selected from the group consisting of polyal- 
kylmethacrylates, polyalkylacrylates, copolymers 
of alkylacrylatea with vinyl pyridines and copoly- 
mers of alkylmethacrylates with vinyl pyridines. ea 



Their composition and their molecular weights 
may vary considerably. Typical examples 
are: 

a copolymer of C20/22-acrylate and minor 
amounts of C16/18-ecrylate having a weight 
average molecular weight (Mw) of 
200.000—500.000 and a number average mole- 
cular wight (Mn) of 49.000—76.000 as a ca. 50% 
w solution in toluene or xylene; 

the toluene solution (40% w of active matter) 
of a copolymer of C20/22-ecrylate (89.4% w) and 
4-vInyl pyridine (10.6% w) having a Mw=70.000 
to 270.000 and Mn-25.00O— 55.000; 

a 40% w concentrate In an HVI-oll 60 of a 
copolymer of C16fl8-alkylmethacrylate (44.5% 
w), "Dobanol" 25-methecrylate (10.0% w) and 
"Unevol" 911-methacrylate (45.5% w) with 
Mw-40.00O-60O.000 and Mn- 20.000-1 50.000 
("Dobanol" and "Unevol" are registered trade 
marks); 

a copolymer of C16/18-alkylmethacrylate 
(21.6% w), "Dobanol" 25-methacrylate (54.9%), 
"Unevol" 911-methacrylate (18.1% w) and 4- 
vinyl pyrindine (5.4% w) with molecular weight 
Mw- 155.000— 200.000 and Mn=60.000— 80.000 
as a ca. 55% w concentrate in a mineral oil; 

a copolymer of C18tt8-alkylmethacrylate 
(4.0% w), "Dobanol" 25-methacrylate (76.7% w), 
"Unevol" 911-methacrylate (8.2% w) and methyl 
methacrylate (11.1% w ) ^ 
Mw- 1 05.000— 1 40.000 and Mn-4O.00O-60.000 
as a 60-65% w solution in a mineral oil; 

copolymers of C16/18-elkylmethacrylate 
(30.1% w), "Dobanol" 25 methacrylate (47.8% 
w) and 2- or 4-vlnyl pyridine (22.1% w) with 
Mw-40.00O-65.000 and Mn of ca. 22.000 as 
44% w solutions In xylene. 

"Dobanol 25" is a mixture of primary linear 
C12/16-alcohole. "Unevol 911" is a mixture of 
primary C9/11-alcohols. 

Other additives, such as dispersing agents can 
suitably be present in the water-in-oil emulsion 
according to the invention in order to enhance 
the diapersibility of the formulation. Hydration 
time Is shortened and the viscosity development 
is enhanced and is faster when dispersing 
agents are used. 

Suitable dispersing agents are hydrophlllc sur- 
factants, known to those skilled In the ert, like 
ethoxylated alkyiphenole and ethoxylated 
alcohols sulfonates. Preferred dispersing agents 
are selected from the group consisting of 
"IMonidet-NP50", "Dobanol" or combinations 
thereof. "NonIdet-NP50" Is nonyfphenol ethoxy- 
late ("Nonidet" is a registered trade mark). 

Preferably the polysaccharide is derived from 
micro-organiam8 like Xanthomonas campestris 
NCIB11854 and Pseudomonas sp. NCIB11592 
since these microorganisms are commercially 
readily available. 

However the polysaccharide may also be suit- 
ably produced by other micro-organisms like 
Xanthomonas phaseoll, Xanthomonas earotaa, 
Xanthomonas, begomasa, Xanthomonas 
maanaa, Xanthomonas matvacearum, Xanth- 
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omonas vesicatoria, Xanthomonas papavericola, 
Xanthomonaa Incanae, Xanthomonas tranalu- 
cens. rViaob/um me/I/otf, Alcallganes faacalis var. 
myxogenes, Agrobacterium tumefadens, 
Agrobacterium radiobacter, and Agrobacterium $ 
rhaoganas. 

The polysaccharides is suitably applied in the 
term of an aqueous solution which may be 
obtained by ultrafilballng and optionally concen- 
trating of e fermentation broth, as described In to 
H*-Ar-49012, end/or enzyme treatment as 
desdrbed in EP— A-39962, and/or enzyme/sur- 
factant treatment, as described in EP— A— 78556, 
and/or contacting the fermentation broth with 
particlea of solid siliceous material at an adsorp- ts 
tforvenhandng pH, as described in 
Go — A — 1598534. 

Preferably the polysaccharide Is derived from a 
clarified and aqueous bacterial optionally concen- 
trated fermentation broth, substantially free from 20 
cellular debris and containing 3—25% wt of poly- 
saccharides. An emulsion prepared from this 
storting material may therefore contain as low as 
1 % wt polysaccharide. 

The hydrophobic liquid is suitably an unsubsti- 2s 
tuted and/or substituted hydrocarbon liquid 
which encompasses aliphatic and aromatic com- 
pounds. 

For Instance hydrocarbons like a mineral oil, a 
kerosfne or a naphtha are suitable so are organic so 
hydrocarbons like benzene, xylene and toluene. 
An oiiphase on the basis of branched hydro- 
carbona for instance on the basis of Isoparafflns is 
particularly suitable. Further water immiscible 
alcohola having 8 to 20, preferably 8 to 12 carbon- 35 
atoma, vegetable oils such as comoil, peanut oil, 
soybean oil, and sunflower oil, esterelcohols, 
polyolethera or other heteroatoms containing 
compounds for instance siliconoits may suitably 
be used aa well. Certain halogenated hydro- 40 
carbons have also been found useful. 

Preferably the hydrophobic liquid la a white 
spirit or a mixture of white spirits. 

A preferred emulsion according to the present 
mve^n comprfsea 30-60% wt polysaccharide 48 
aenved from Xanthomonaa campestria NCIB 
" 85 l„ and/or Pseudomonaa sp. NCIB 11582, 
25-£% wt of white spirit, 5-25% water and 
5—20% of a mixture of sorbftan mono-oleate and 
aorbfton mono-iaurate and/or a mixture of poly- « 
Isobutylene-malelc-enhydride-triethylenetet- 
raamlne and bIa(2-hydroxyethylJtallowamine. 

The emulsions according to the present Inven- 
tion can be prepared using emulsffication tech- 
niques (mown in the art The present Invention ss 
J?, 81 " P r °y idea * Wopolymer emulsion which is 
obtained after a blopolymer emulsion aa herein- 
before described has been subjected to a shear 
treatment in high shear devices or to milling In e 
colloid mill whereby the size of the polysac- so 
charide globules or droplets (a substantially 
reduced end a finer emulsion is obtained. Besides 
emulsffiera the emulsions according to the 
present invention may also suitably contain 
stabilizing agents, suspending agents and surfac- 
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S.^?^ 08 ***** and hydration, 
wettability of the polymer droplets upon dissolu- 
tion In water. Furthermore the viscosity of the 
emulsion can be adjusted to ones wishes by 
adding oil viscosffiere, which are suitably oil- 
soluble polymers. Also thickeners can be 
employed to Increase the viscosity of the hyd- 

stability. Suitable examples of thickeners Include 
organophHIc days like the bentonites or mont- 
morflionites which are amine treated to make 
them organophillc. Other thickeners which may 

Si^ 1 ?^ 8 "?,".' 0 ^ are co,loWal «"'a». fumed 
silica and the like. Commercially available thick- 
ener are "Cabo-SII" (by Cabot) (registered trade 
mark) and Thlxogel (by Sud-chemle) (registered 
trade mark). Additional thickeners include 
metallic soaps, such aa the metal salts of higher 
monocarboxylfc adds. 

The present Invention also relates to an aque- 
ous system whenever thickened by the incorpora- 
Wopolymer emulsion ss described 
hereinbefore. Such an aqueous system Is for 
instance a printing Ink. 

mSfS^i 18 ""f 80 " 8 8ystem 18 8 fl oo«in8 
material which is used in enhanced oil recovery 

«2!S? Cn8 - StBI furtner m8 P"* 8 "* invention 
provides a process for concentrating a biopoly- 
mer emulsion as hereinbefore described which 
comprises removing water from the emulsion bv 
evaporation under reduced pressure and at ele- 

^i^TTT* '?. order to A 8 * 8 h'9her con- 
centration of blopolymere In the water in oil 
emulaion. Preferably the process is continued 
until the concentration of the blopolymere le In 

«2? 8 ^£!?J? ^* renB8 11,8 amulslon is most 
*h»n « higher concentrations, 
deaired further concentration towards 
70% wt can be achieved. 

The emulsion may also be concentrated bv 
other evaporation techniques like azeotropic dls- 
tfltotfon, vacuum drying, spray drying and micro- 
wave arying. 

Still preferably the concentration is achieved by 
fllm-eyaporation which may suitably be carried 
out with a toiling or climbing film-evaporation 
and/or wiped film evaporation: 

Most preferably evaporation ia carried out in a 
rota vapor or a wiped film evaporator. In the 
^I*u PrOC888 the reduced pressure is prefer- 
aWy to the range of 1—50 mm Hg (133-6666 Pa) 
and the temperature Is in the range of 40— 120°C 
The residence time of the blopolymer emulsion in 
tne film-evaporation equipment ia short and suit- 
able in the range of 1—20 min since longer 
™aWance times at higher temperatures might 
nann the blopolymer. 
If the blopolymer emulaion appears to contain 

2S^U 0ar88 (0 -l~ 6 mm > Wopolymer dro- 
pleto which may not be desired than the blopofy- 
meremulslon is preferably subjected to a ahear 
treatment orprocessed through a colloid mill in 

oSXarXeS. 
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The present invention will be further described 
with reference to the following Example. 

Example 

An emulsion was prepared by mixing 4.0 g 
"Span 20", 1.0 g "Nonldet-NP60", 1.0 g poly 
methacrylate and 8.0 g "Ondina 15" hfgh-bolllng 
hydrophobic solvent ("Ondina" is a registered 
trade mark) and 186 g "Shellsol TD" low-boiling 
hydrophobic solvent ("Shellsol" Is a registered 
trade mark). 200 g Xanthan bfopolymer aqueous 
concentrate 9% wt derived from Xanthomonas 
campestris NCIB 1 1854 was added, while using an 
ultra turrax mixer for 1 mln. After concentration in 
an evaporating device an emulsion with a concen- 
tration of biopolymer of 55% wt was obtained 
which appears to be stable at 20°C and 60°C for at 
least 12 weeks. Furthermore this emulsion 
appears to hydrate extremely fast and complete 
and is In this respect far superior to a typical 
Xanthan powder like "Kelzan XCD" ("Kelzan" Is a 
registered trade mark). 

Claims 

1. Water-in-oil emulsion of a polysaccharide 
biopolymer which comprises 1—70% wt of a 
microbially produced polysaccharide in the form 
of water swollen particles: 10—60% wt of a 
hydrophobic liquid; 6—60% wt water; 1—26% wt 
of an emulsifier, and 1—15% wt of a stabiliser 
selected from polyalkylmethacrylates, polyalkyac- 
rylates, copolymers of alkylacrylates with vinyl 
pyridines, copolymers of alkylmethacrylates with 
vinyl pyridines, and combinations thereof. 

2. Emulsion as claimed in claim 1 wherein the 
emulsifier is selected from sorbitan mono-oleate, 
sorbltan monolaurate, sorbitan monopalmftate, 
sorbftan monostearate, ethoxylated alkylphenol, 
polyisobutylena/malelc anhydride/triethylene tet- 
raamine, bis-(2-hydroxyethyl) tallowamine, 
tallowamine or combinations thereof. 

3. Emulsion as claimed In claim 2 wherein the 
emulsifier Is a mixture of sorbltan mono-oleate, 
sorbitan monolaurate and an ethoxylated alkyl- 
phenol, or a mixture of polyisobutylene/maleic 
anhydride/triethylene tetraamine and bis (2-hyd- 
roxy ethyl) tallowamina 

A. Emulsion as claimed in claim 1, 2 or 3 
wherein the polysaccharide fa derived from 
Xanthomonas campestria NCIB 11864 or 
Pseudomonas sp. NCIB 11592. 

5. Emulsion as claimed In claim 1, 2, 3 or 4, 
wherein the polysaccharide is derived from a 
clarified and optionally concentrated aqueous 
bacterial fermentation broth substantially free 
from cellular debris and containing 3—25% wt 
polysaccharide. 

6. Emulsion as claimed fn any one of the 
preceding claims wherein the hydrophobic liquid 
is a white spirit or mixture of white spirits. 

7. Emulsion as claimed in any one of the 
preceding claims comprising 30—65% wt poly- 
saccharide, 5—25% wt water, 5—25% wt emul- 
sifier, 15—40% wt hydrocarbon solvents, and 



1—16% wt of the stabiliser. 

8. Biopolymer emulsion obtained by subjecting 
a water-in-oll emulsion as claimed in any one of 
the preceding claims to a shear treatment or to 

8 milling in a colloid mill, whereby the size of the 
polysaccharide droplets is substantially reduced. 

9. A process for concentrating an emulsion as 
claimed In any one of the preceding claims in 
which water is removed from the emulsion by 

to evaporation under reduced pressure and at ele- 
vated tern perature. 

10. Process as claimed in claim 9 wherein the 
evaporation is carried out in a rota vapor or wiped 
film evaporator. 

is 11. Concentrated biopolymer emulsion when 
produced by a process as claimed in claim 10. 

12. An aqueous oil recovery flooding system 
when thickened by the incorporation of an emul- 
sion as claimed In any one of claims 1—8 or 11. 

20 

PatentansprOche 

1. Wasser-In-Ol-Emulslon eines Polysaccharid- 
Blopolymers, umfassend 1 bis 70 Gew.-% eines 

2B mlkrobieil erzeugten Polysaccharids In Form von 
In Wasser gequollenen Teilchen: 10 bis 60 Gew.- 
% einer hydrophoben FIQssigkelt; 5 bis 60 Gew.- 
% Wasser; 1 bis 25 Gew.-% eines Emulgiermlttels 
und 1 bis 15 Gew.-% eines Stabllisators, ausge- 

so wdhlt aua Polyaikylmethacrylaten, Polyalkylacry- 
laten, Copolymeren von Alkyiacrylaten mit Vlnyl- 
pyridenen, Copolymeren von Alkyimethacrylatan 
mit Vinylpyridenen, und Kombinattonen davon. 

2. Emulsion nach Anspruch 1, wobei das Emul- 
35 giermittel ausgewflhlt 1st aus Sorbftan-monoo- 

leat, Sorbitarwnonoiaurat Sorbitan-monopal- 
mitat Sorbitan-monostearat, ethoxyliertem Alkyl- 
phenol, Polyfsobutylen/Malefnsaure-anhydrfd/ 
Triethyientetraamln, Bls-(2-hydroxyethyi)talgfet- 
40 tamin, Telgfettamin Oder Kombinationen davon. 

3. Emulsion nach Anspruch 2, wobei das Emul- 
giermfttel efn Gemisch 1st aus Sorbitan-monoo- 
leat, Surbitan-monolaurat und elnem ethoxyfier- 
ten Alkylphenol, Oder ein Gemisch von Polylsobu- 

45 tylen/MalelnsSure-anhydrid/Triethylen-tetraamin 
und Bls-(2-hydroxyethyl)talgfettamIn. 

4. Emulsion nach Anspruch 1, 2 Oder 3, wobei 
das Polysaccharid abgeteitet 1st von Xanthomo- 
nas campestris NCIB 11854 oder Pseudomonas 

60 sp. NCIB 11592. 

5. Emulsion nach Anspruch 1, 2, 3 oder 4, wobei 
das Polysaccharid abgeleftet 1st von einer geWfir- 
ten und gegebenenfails konzentrierten wSSrigen 
bakteriellen Fermentationsbruhe, die im wesent- 

ss lichen frei 1st von ZelltrOmmem und 3 bis 25 
Gew.-% Polysaccharid enthfilt 

6. Emulsion nach einem der vorangehenden 
Ansprflche, wobei die hydrophobe FlOsslgkelt 
Testbenzin oder ein Gemisch von Testbenzin 1st 

ao 7. Emulsion nach einem der vorangehenden 
Ansprflche, umfassend 30 bis 65 Gew.-% Polysac- 
charid, 5 bis 25 Gew.-% Wasser, 5 bis 25 Gew.-% 
Emulglermittel, 15 bis 40 Gew.-% Kohlenwasser- 
stoffldsungsmittel und 1 bis 15 Gew.-% Stabilise- 

e& tor. 
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8. Btopotymer-Emulslon, dadurch erhalten, dafl 
man eine Wassar-in-Ol-Emulsion wfe in elnem 
der vorangehenden Ansprtiche beanaprucftt 
einer Scherbehandlung oder eliter Mahlbehand- 
lung In elner KolloIdmOle urrterwfrft, wobe! die 
GrdBe dar Polysaccharfdtrflpfchen wesentilch 
verrirrgert wird. 

9. Verfahren zum Konzerttrieren einer Emulsion 
nach elnem der vorangehenden AnsprOche, 
wobel Waaser von der Emulsion entfemt wird, 
durch EIndampfen unter vermlschertem Druck 
und bai erhdhter Temperatur. 

10. Verfahren nach Anspruch 9, wobal das 
Vardampfen in einem Rotationsverdampfer oder 
elnem Abstreff-Rlmverdampfar durchgefQhrt 
wird. 

11. Konzentrierte Biopofymeremufeion, herge- 
steilt nach einem Verfahren nach Anspruch 10. 

12. WiBrigee System zum Ruten bei der Olge- 
winnung, verdidct durch Einbau einer Emulsion 
nach einem der Ansprflche 1 bis 8 oder 11. 

Revendteatfons 

1. Emulsion eau dans fhuile d'un biopolymdre 
polysaccharide qui comprend 1—70% en poida 
(fun polysaccharide produft par vole microbienne 
sous forme de particuies gonfttes d'eau, 10—60% 
en poida de liquide hydrophobe, 5-60% en poida 
d'eau; 1—26% en poida d'dmulaffiant; et 1—15% 
en poida d'un atabiilsant choiai parmi lea polyal- 
kylm&hacrylates, poryalkylacrylates, copohy- 
mirea d'alkylacrylatea avec des vinyl pyridines, 
copolymSres d'alkylm&hacryiates avec des vinyf- 
pyridlnes, et leur combinaiaon. 

2. Emulsion salon ia revendication 1 dans 
laquelie l'$mulsif?ant est choiai parml le monoo- 
I6ate de 8orbftol, monolaurate de sorbitol, mono- 
palmttate de sorbitol, monostdarate de sorbitol, 
alfcylphinol 6thoxyl6,polyfaobutyldne-rnaI6atede 
tri§thyI6net6traamfne, bia-{2-hydroxy4thyl)(a- 
mine de tall-oil), amine de tall-oil ou leur combi- 
naison. 

3. Emulsion salon la revendication 2 dana 
laquelie I'lmuisffiant est un melange de monoo- 
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(date de sorbitol, monolaurate de sorbitol et un 
alkyfphdnol dthoxyid, ou un mdlange de polyiso- 
butyl&nemaldate de tri&hyidne tftraamlne et de 
bM2-hydroxyMiylHamine de tall-oil). 

8 4 Emulsion seion la revendication 1, 2 ou 3 
dana laquelie le polysaccharide est produrt par 
Xanthomonaa campastria NC1B11854 ou Pseudo 
monas sp NCIB11692. 
5. Emulsion selon la revendication 1, 2, 3 ou 4 

io dene laquelie le polysaccharide est produrt par un 
bouillon de fermentation bactfrien aqueux darrfid 
et 6ventuellement concentre exempt de debris 
cellulairea et comprenartt 3—25% en poida de 
polysaccharide. 

16 6. Emulsion selon Tune quelconque des reven- 
dlcatfons pr*c6dentes dana laquelie le liquide 
hydrophobe eat un white spirit ou un melange de 
white spirit 
7. Emulsion selon Tune quelconque des raven- 
20 dications precedentes comprenant 30—65% en 
poida de polysaccharide, 5—25% en poids d'eau, 
5—25% en poida d'dmulsrfiant, 15—40% en poids 
de solvarrts hydrocarbon^, et 1—15% en poida 
de stablllsant 

25 a Emulsion de blopoiymdre obtenue en sou- 
mettant une emulsion eau dans I'huile selon I'une 
quelconque des revendlcations precedentes b un 
traitement de clsalllement ou en broyarrt dans un 
broyeur colloidal ce qui r6duit sensiblement de 

30 taille des goutteiettea de polysaccharide. 

9. Precede pour concentrer une Emulsion selon 
I'une quelconque des revendlcations precedentes 
dana lequel I'eau est 6IImln6e de Emulsion par 
Evaporation sous pression rddurte et h tempera- 

& ture eievee. 

10. Precede selon la revendication 9 dans lequel 
Evaporation est rSalisee dana un evaporateur 
rotatif ou un evaporateur * film State. 

1 1 . Emulsion de biopolymdre concentrte quand 
40 elle eat produite par un precede selon la revendi- 
cation 10. 

12. Systtme aqueux (^Impregnation pour recu- 
peration de p6trole epaissl par I'incorpo ration 
d'une emulsion selon I'une quelconque des 

48 revendlcations 1—6 ou 11. 
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